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COOTHOmEHHE CBETOBOrO H rHTPOTEPMH^ECKOrO OAKTOPOB 
B flETEPMHHAUHH MOPOOrEHETHMECKOM flHAnAY3BI 
JIHMHHOK H HHM^> TAE^KHOrO KJ1EIUA 
HA CEBEPO-3AnAflHHX OTPOrAX BOCTOHHOrO CAHHA 

K). C. KopOTKOB, r. C. Khcjishko 

IIoKgL3aHO, *rro b Tanre oScJienyeMoro panoHa Ha uinpoTe 56 N cfcoTonepHOflH*iecKHe ycjiOBHH 
21 hbdjih h 25 hiohh onpeaeJifliOT HHanay 3 y 50 % HanHTaB luhxch jihtohok h hhmcJ) Ixodes persulcatus. 
Rmma . hhh b 3to BpeMH cocTaBJineT 16 45 mhh h 17 ^ 37 mhh. Ce30HHbie KOJie6aHHH TeMnepaTypti 

h ocaflKOB b Mae—HiOHe cjiyacaT ochobhoh npn^HHOH MOflHcJjHicauHH KpHTH^ecKoro cfcoTonepnofla. 
B OTfleJibHbie roflbi KpHTuqecKan jjaTa jihtohok h hhmcJ) KOJieSjieTCH non BJiHHHHeM sthx cfcaiCTopoB 
b npeaejiax 11—28 hiojih h 19 hiohh—6 hiojih. CooTBeTCTByiomHe 3Ha^eHHH KpHTH^ecKofi fljiHHbi ahji 
COCTaBJIHBDT 16 20 MHH—17 *1 12 MHH H 17 23 MHH—17 *1 37 MHH. 

Pojil h Medo Mop^oreHeTH^ecKOH nHanay3bi jih^hhok h hhm$ b xcH3HeHHOM 
ilHKJie TaeacHoro KJiema Ixodes persulcatus nocTaTorao xoporno H 3 BecTHbi (XeiiCHH 
h up., 1955; BaJiamoB, 1967; BeJi03epoB, 1985, h up.). Ohhhm H3 HanSonee cjioxchmx h 
M aJiOH3y^eHHbix BonpocoB ocraeTcn cooTHomeHHe TeMnepaiypbi h (JjoTonepHoaa (b 6o- 
jiee ninpoKOM nnaHe - cooTHomeHHe 4>oTonepHoaa h KOMmieKca BHeniHHx ycnoBHH) 
b neTepMHHaiiHH h HHjiyKiiHH flHanay3bi. Kmoq k noHHMaHHio naHHoii npoSneMbi 
MorjiH 6bi naTb pe3yjibTaibi MHoroneTHHx noneBbix HaGjnoneHHH. K coxcaJieHHio, TaKHe 
Ha6jIK)fleHHH eOTHH^Hbl H HepeUKO HrHOpHpyiOT yxce H3BeCTHbie 3aKOHOMepHOCTH, 
ycTaHOBjieHHbie b jiaSopaiopHbix aiccnepHMeHTax. Ha sto yKa3bmaK)T TaKHe oco6eH- 
hocth nojieBbix onbiTOB* KaK Hcnojib30BaHHe JiaSopaiopHoii KyjibTypbi KJiemeH, npn- 
HyuHTejibHoe KopMjieHHe KJiemeH Ha JiaSopaTopHbix jkhbothmx h t. n. (EaSemco, Py- 
6HHa, 1968; )KMaeBa, 1969; Ka*iaHKO, 1978, h up.). Hcho, mo npH TaKOM noaxoue rojioa- 

Hbie OCo6h HCKyCCTBeHHO HCKJIKraiOTCH H3 qHCJia qyBCTBHTeJIbHbIX K (^OTOnepHOUy, 
a 3 to BeneT k HapymeHHio cootb6tctbhh MeTKjxy onbiTHbiMH jjaHHbiMH h npoiieccaMH, 
npoTeKaiomHMH b npHpone. H3BecTHo (EaGemco, IIjiaTOHOBa, 1965; Eeji03epoB, 1968), 
mo B03HHKH0BeHHe HHanay3bi onpenejmeTcn ycJiOBHHMH conepacaHKH jih^hhok h 
HHM( j) He TOJIbKO nOCJie HX nHTaHHH, HO H no 3TOrO. 

B CBoeii paSoTe mh CTaBHJiH iiejibio yciaHOBHTb cpoKH jieTepMHHaiiHH jih^hho^i- 
hoh h HHM<}>aJibHOH nHanay3 I. persulcatus b npenropbnx BocTo^moro CanHa, oiieHHTb 
xapaKTep H3MeHeHHH hopmh (})OTonepHojiHqecKOH peaKiiHH (OIIP) KJiemeH non bjihh- 
HHeM ce30HHbix h roflOBbix KOJieSaHHH TeMnepaiypbi h ocajiKOB. MeToaHqecKOH ocho- 
boh cjiyxcHJiH HaniH pa3pa6oTKH (Kopotkob, KHCJieHKO, 1991), ytiHTbiBaiomHe coBpe- 
MeHHbie TpeSoBaHHH k nonoSHoro pona HccJienoBaHHHM h no3BOJi5nomHe H36eraTb 
cymecTBeHHbix pacxoxcueHHH Mexc^y npoiieccaMH, HaSmonaeMbiMH b onbue h npHpon- 
HOH 06 CTaH 0 BKe. 


1 IIapa 3 HTOJiorHH, N° 3, 1995 r. 


145 



MATEPHAJI H METOJXbl 


MaTepnaJi co6paH b 1986-1991 rr. Ha noneBOM ciaijHOHape KpacHonpcKOH KpaeBOH 
caHHTapHO-3nH,aeMHOJiorHqecKOH cTaHiinn, pacnojioaceHHOM b 100 km 3ana,uHee Kpac- 
HonpcKa (oKpecTHocm c. EojibiiioH KeMqyr - 56° c. in., 91.5° b. r .). OraiiHOHap xoporno 
H3BecTeH no KHure „Bonpocbi snHueMHOJiornH KJiemeBoro 3Hiie<i)aJiHTa h GHOJionme- 
ckhc 3aKOHOMepHOCTH b ero npHpoflHOM cmare” (1968), OTpa3HBineH pe3yjn>TaTbi 
paGoTbi npoTHBoanHfleMHqecKoro OTpnna HMIIhTM hm. E. H. MapnHHOBCKoro b KOHije 
50-x-Ha^iajie 60-x ronoB. Hanm HccnenoBaHUH npoBojuumcb TOJibKO Ha qacra CTaiuio- 
Hapa, 3aHHMaiomeH cyxonojibHbie TeMHOXBOHHbie aojiHHHbie jieca, 3aipoHyTbie bh6o- 
po^HbiMH pyGKaMH. Hhkh(})opob (1968) othocht TaKne yqacTKH k no^rany CMemaHHbix 
TeMHOXBOHHO-JIHCTBeHHbIX JieCOB. OCHOBHbIM MaTepHaJIOM CJiyXCHJIH pe3yjIbTaTbI Ha- 


McxoflHbie naHHbie h napaMeTpti, xapaKTepH3yiomHe kphthmcckhh riepnon 
b neTepMHHauHH «Hanay3bi HanHTaBiiiHxcH jihmhhok h hhmcJ) Ixodes persulcatus 
Ha KeM^yrcKOM CTaynoHape (56° c. m., 91.5° b. n.) 

Initial data and parameters characterising the critical period of diapause determination 
for engorged larvae and nymphs Ixodex persulcatus in Kremenchyug Station (56 °N, 91.5 °E) 


IlapaMeipbi 



Ton 



Bcero, 

1986 

1987 

1988 

1989 

1990 

1991 

cpennee 




- r - 

JI H M H H K a 

1 


KonH^ecTBO KJiemen b 
onbiTe 

107 

638 

209 

413 

226 

127 

1720 

CMepTHOCTb OT 3aKJia«KH 
no JIHHbKH, % 

9.3 

5.2 

0.0 

8.2 

5.3 

0.0 

5.1 

KpHTHMecKan naTa (T 50 ), 
MHCJIo/MeC. 

23 VII 

24 VII 

20 VII 

18 VII 

11 VII 

28 VII 

21 VII 

KpnTHMecKan nJiHHa hhh 

Wflso). ^ ac » MHH 

16.38 

16.34 

16.48 

16.54 

17.12 

16.20 

16.45 

riepnon Meaeny HacbimeHH- 
eM 20 h 80 % «Hanay3H- 
pyiomHx, cyTKH 

8 

9 

10 

8 

9 

16 

10 

H3MeHeHHe flJIHHbl flHH 

b nepHOfl HacbimeHHH ot 

20 no 80 % nnanay3Hpyio- 
mnx (Mac, mhh) 

0.2 

0.24 

0.13 

0.2 

HnMcJja 

* 0.24 

0.11 

0.19 

| 

KonHMecTBo KJiemeii b 
onbiTe 

30 

139 

249 

73 

82 

41 

614 

CMepTHOCTb OT 3aKnanKH 
no JIHHbKH, % 

5.0 

10.8 

9.6 

5.5 

7.3 

9.8 

8.9 

KpHTHMecKan naTa (T 50 ), 

MHCJIO/Mec. 

26 VI 

24 VI 

22 VI 

25 VI 

19 VI 

6 VII 

25 VI 

KpHTHMecKan nJiHHa hhh 
(ZW 50 ), Mac, MHH 

17.37 

17.37 

17.37 

17.37 

17.36 

17.23 

17.37 

riepnon Mexcny HacbimeHH- 
eM 20 h 80 % nnanay3H- 
pyiomHx, cyTKH 

6 

7 

4 

7 

10 

3 

6 

H3MeHeHHe nJiHHbi nnn 

b nepnon HacbimeHHn ot 

20 no 80 % nnanay3Hpyio- 
mnx (Mac, mhh) 

0.04 

0.01 

0.01 

0.03 

0.02 

0.28 

1 

0.06 
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UhOHb UhOJJb 

Phc. 1. Ce30HHwe H 3 MeHeHHH tiHCJia Hnanay3HpyioinHX cbitbix jih^ihhok h hhmiJ) TaexcHoro 

KJiema (%). 

1 — 1986 r.; 2 — 1987 r.; 3 — 1988 r.; 4 — 1989 r.; 5 — 1990 r.; 6 — 1991 r. BepTHKaJibHan nrrpuxoBKa — 
HHMcfcbi; r0pH30HTaJIbHSL5I IIITpHXOBKa — JIHTOHKH. 

Fig. 1. Seasonal fluctuation of the number of engorged larvae and nymphs in the state of diapause (%). 


GjnoueHHH 3a xohom pa3BHTHH HannTaBinnxcn nnnnHOK n hhm$ b ecrecTBeHHon cpene 
o6HTaHHH. I Inn 3Toro co 3Bepi>KOB, OTjiOBJieHHbix b npnpone, coGnpann nonHOCTbio 
HanuTaBiiinxcH Knemen n noMemann nx b jiecHyio noncrnnKy no MeToamce EaGemco 
(1956). KnemeBbie 3aKnanKn npon3Bonnnn Ha jx Byx paHnoMn3npOBaHHbix nnomanKax 
no 25 ra Kaxcnan. Ot6op Knemen jx jih onbrra, pa3MemeHne 3aKnanoK no TeppnTopnn, 
nopnuoK npoBepKH n nonroTOBKy MaTepnana nnn CTaTHCTnnecKon o6pa6oTKn npo- 
BOflHjin no Hamen MeTonnKe (Kopotkob, 1985; Kopotkob, Kncnemco, 1991). 3a 6 neT 
6bino 3anoxceHO b JiecHyio noncrnnKy 1720 nnnnHOK h 614 hhm$ (cm. TaGnnijy). B Kane- 
CTBe o6o6meHHbix naHHbix, oTpaxcaiomnx xon nonroTOBKn Knemen k nnanay3e, 
ncnojib30Bajin pacnerabie npo6nT-KpnBbie (pnc. 1). OcHOBHbiMH napaMeTpaMn nnn 
cpaBHHTejibHoro aHann3a n3MeHnnBOCTn MP cnyxcnnn pacneraan KpnTnnecKan naTa 
yxona b nnanay3y 50 % oco6en b napTnnx Knemen, HannTaBinnxcn b 3Ty naTy (T 50 ), 
n cooTBexcTByiomaH KpHTnnecKan nnnHa jx hh (flfl 50 ). OToSpaHHbie napaMeTpbi ncnojib- 
30Banncb nanee b perpeccnoHHbix Monennx, ycTaHaBJiHBaiomnx 3aBncnMOCTb sthx 
napaMeipoB ot TeMnepaiypbi n KonnnecTBa BbinaBinnx ocanKOB b OTnenbHbie 0Tpe3Kn 
BeceHHe-neTHero ce30Ha. IlonSop n oiiemca napaMeipoB Monenen npoBonnnncb c no- 
Mombio KOMnbiOTepHoro naKeia CTaTHCTnnecKnx nporpaMM Statgraphios. 


PE3YJIbTATbI 

Pe3ynbTaTbi H3yneHHH xcn3HeHHoro iinKjia I. persulcatus b 3HannTenbHon cieneHn 
onpenenniOTCH ycnoBHHMn noneBoro onbiTa, ocoSoro BHHMaHnn b kotopom TpeSyeT 
oiieHKa HecnemnfcnnecKon CMepTHocm Knemen. IIocnenHHH cnocoSHa He TonbKO 
ncKa3HTb npencraBJieHHe o MacurraSax ecTecTBeHHOH rn6enn Knemen b npnpone, ho 
n cymecTBeHHO noBnnnTb Ha oueHKy cooTHomeHnn oco6en, pa3BHBaiomnxcH c nna- 
nay3on nnn 6e3 Hee. Hcnonb30BaHne Monn^nunpoBaHHon HaMH „MeTonnKn 3aKnanoK” 
(Kopotkob, KncneHKO, 1991) no3Bonnno CBecra naHHyio npoSneMy k MHHHMyMy. 
CpenHHH MHoroneraHH CMepTHOdb cbiTbix nnnnHOK n hhm$ ot MOMeHTa nx noMemeHHH 
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b jiecHyio noflCTHjiKy jjo jihhbkh b cjiejjyiomyio $a3y pa3BHTHH cociaBHjia Bcero 5.1 
h 8.9% h He npeBbimajia b OTjjejibHbie roju>i 9.3 h 10.8% (cm. Ta6jnmy). B cjiyqae 
Hcnojib30BaHHH flpyrnx mctootk cooTBeTCTByiomaH CMepTHOdb 0Ka3broajiacb bo 
MHoro pa3 Bbirne, EOCTHran 84 h 90 % (EaGemco, PyGHHa, 1968; )KMaeBa, 1969, h jjp.). 

JlHqHHKH H HHM$bI B HailieM OnbITe pa3BHBaJ!HCb B OCHOBHOM COrJiaCHO oGmeii 
cxeMe, ycTaHOBJieHHOH jjjih Gojibiiieii qacrn apeajia TaeacHoro KJiema (EaSemco, 1985). 
BMecTe c TeM, BnepBbie jjjih CpeOTeii ChGhph, noKa3aHa cnocoGHOCTb cbiTbix hhm$ 
k noBTopHOH flHanay3e. PaHee TaKan B03MoacHocrb paccMaipHBaJiacb jihSo KaK Bepo- 
HTHoe, ho BecbMa pewoe coGbrrae (IilHxapGeeB, 1965; )KMaeBa, 1969), jih6o nojiHOCTbio 
OTBeprajiacb (HayMOB, 1975; EaGemco, 1985). B HarneM onbue flBaacflbi 3 HMOBajiH 
7 hhm$, HanHTaBiiiHecH 29 hiohh, 1 h 15 hiojih 1988 r. Bee KJiemn ociaBaJiHCb nojjBHac- 
hhmh b Te^eHHe flByx BeceHHe-JieTHHx ce30H0B 1988 h 1989 rr. OflHa H3 hhm$ nornGjia 
b Mae 1990 r., a rnecTb ocTaBiiiHxcH nepejiHHHjiH b HMaro TOJibKO b KOHije aBrycTa 
3Toro rojja. IIojiyqeHHbie aamibie jjaioT ocHOBaHne k nepecMOTpy cjioxchbihhxch npejj- 
CTaBjieHHH o npoflOJDKHTenbHOCTH HCH3HeHHoro HHKjia L persulcatus. Mbi cqHTaeM B03- 
moxchmm pa3BHTHe 3Toro KJiema b Te^eHHe 3-6 jieT, bmccto 3-5 jieT, ycTaHOBJieHHbix 
paHee (Ea6eHKO, 1985). 

OcHOBHbie qepTbi, xapaKTepH 3 yiouuie cpoKH aeTepMHHauHH flHanay3bi b jjojiHHHbix 
CMemaHHbix TeMHoxBOHHO-jiHCTBeHHbix Jiecax CTai^HOHapa, noKa3aHbi Ha phc. 1 h 
b TafijiHije. 06biqHo nepBbie ;nHanay3HpyiomHe oco6h noHBJinjiHCb cpe^H jih^hhok 
H HHM(J), HanHTaBIHHXCH COOTBCTCTBCHHO B HaqaJie HIOJIH H nepBOH fleKafle HIOHH. 

HanGojiee paHHHH HHjjyKijHH HaGjnojiajiacb b 1990 r., Korjia nepBbie EHanay3HpyiomHe 
JlHqHHKH BCTpe^aJlHCb CpeflH HanHTaBIIIHXCH 20 HIOHH, a HHM(j)bI - 29 Man. nOCJieflHHe 
KJieum, pa3BHBaiomHecH 6e3 jtfianay3bi, OTMeqajincb cpeOT jinqHHOK h hhm$, HanHTaB- 
IHHXCH COOTBeTCTBeHHO flO 25 HIOJIH H 30 HIOHH. B OTJjeJIbHbie TOflbl (1991) 3TOT CpOK 
yBe jih^hb a jich ao 2 aBrycia h 20 hiojih. 

KpHTHqecKan aaia He ocraeTcn nocroHHHOH h mchhctch no ro^aM b ^OBOJibHO 
3HaqHTejibHbix npeaejiax: y jih^hhok c 11 no 28 hiojih (17 cyr), y hhm$ c 19 hiohh no 
6 HIOJIH (17 cyr). CpeflHHH MHOrOJieTHHH BCJIHqHHa T 50 npHXOflHTCH COOTBeTCTBeHHO 
Ha 21 hiojih h 25 hiohh (cm. TaSjiHuy). KpHTHqecKan jiaTa HHM^ajibHOH ,mianay3bi Ha- 
CTynaeT noqTH Ha Mecnij paHbine jih^hhotooh. Xoth ycraHOBJieHHbie npejiejibi bcjih- 
qHHbi T 50 y jinqHHOK h hhm(J) coBnajiaiOT, ho cooTBeTCTByiomHe npejiejibi KpHTHqecKOH 
fljiHHbi jihh cymecTBeHHo pa3JiHqaiOTCH (16 q 20 mhh- 17 q 12 mhh h 17 q 23 mhh- 
17 q 37 mhh). Pa3HHija Meac,ny bcjih^hhoh nfl 50 b OTjieJibHbie rojibi EOCTHraeT 52 mhh 
y JIHqHHOK H TOJibKO 14 MHH y HHM(J). HeCOOTBeTCTBHe B npejjeJiaX TOflOBblX KOJie6aHHH 
BeJIH^HHbl T 50 H flfl 50 HeTpyflHO Ofi'bHCHHTb, eCJIH npHHHTb BO BHHMaHHe TO o6ctoh- 
Tejn>cTBO, qTo MaccoBan nojjroTOBKa k HHM$ajibHOH OTanay3e npnxojjHTCH Ha MaK- 
CHMyM jieTHero cojiHijecTOHHHH, 3axBaTbiBan nepnoji MeflJieHHoro yBeJinqeHHH h no- 
cjieflyiomero, cTOJib jKe MejjjieHHoro, coKpameHHH ajikhm jjhh. HeTepMHHauHH jiHqn- 
hotooh flnanay3bi npnxoflHTCH Ha Hiojib, Korjia c Kaxc^biM ^HeM juiHHa cbctjioh qacTH 
cyTOK SbicTpo coKpamaeTCH. 

MaccoBbiH nepexofl ot 6e3flHanay3Horo pa3BHTHH k pa3BHTHio c ,uHanay30H (ot 20 
AO 80 %) npoTeKaeT b flOBOJibHO kopotkhh nepnofl, 3aHHMaiomHH b cpe^HeM y jinqn- 
hok 10 (8-16), a y hhm$ - 6 (3-10) cyr. fljiHHa jjhh 3a 3 to BpeMH H3MeHHeTCH cootbct- 
CTBeHHO Ha 19 H 6 MHH. 

IIpHBefleHHbie jjaHHbie yKa3biBaiOT Ha HenocTOHHCTBO (^OTonepHOflHqecKoro nopora 
6e3flHanay3Horo pa3BHTHH npeHMaro TaeacHoro KJiema. B noncKax B03MoacHbix npn- 
qHH, oGycjiOBJiHBaiomHx MOOT$HKauHio hx OIIP, Mbi HccjieflOBajiH xapaKTep H3MeHe- 
HHH no TOflaM KpHTHqeCKOH flaTbl H KpHTH^eCKOH flJIHHbl flHH B 3aBHCHMOCTH OT KOJie- 
6aHHH rnrpoTepMHqecKHx ycjiOBHH b pa3JinqHbie nepnoflbi OTjjejibHbix BeceHHe-JieTHHx 
ce30HOB. YcTaHOBJieHO (pnc. 2, 3), qTO nccjieflyeMbie napaMeTpw cymecTBeHHo 3 aBHCHT 
ot TeMnepaTypw h KOJinqecTBa BbinajjaiomHx oca^KOB. B npouecce nocjieflOBaTejibHbix 
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SO 100 mm 350 V 00 t 


Phc. 2.3aBHCHM0CTb KpHTOTecKOH naTbi ot KOJiHtiecTBa BbinaAaiomHx ocaflKOB (mm) h cyMMbi cpefl- 

HecyTOtiHbix TeMnepaTyp (°) hiohh. 

A, B — jihxihhkh; B, r — HHMcfcbi. 

Fig. 2. Dependence of critical date upon the quantity of precipitation (mm) and temperature (°) in Juny. 


HTepauHOHHbix pac^ieTOB yaanocb, komdhhhpyh pa3JiHqHbie co^eTaHHH apryMema 
no anHHe BpeMeHHbix 0Tpe3K0B, pa3flejiHTb BeceHHe-neTHHH ce30H Ha nepHonbi, pa3- 
mraaiomHecH no CTeneHH B03neHCTBHH bhcuihhx ycnoBHH Ha OIIP Knemen. KaK hh- 
TJHHKH, TaK H HHM<J)bI HaHSOJiee aKTHBHO OTBenaiOT H3M6H6HH6M HX <})OTOnepHOnHne- 
ckoh peaKHHH Ha TeMnepaiypy h KonnnecTBo BbinanaiomHx ocajucoB b nepnon co 
BTopon nonoBHHbi Man no KOHna hiohh. KjiHMaTHqecKHe ycnoBHH hiohh He OTpaxcaioTCH 


Ha 0>np hhm$ yxce xoth 6m b cnny Toro, 
hto npaienraecKH Bee hhm^m, HanmaB- 
uiHecsi b 3to BpeMH,pa3BHBaiOTCH c nHanay- 
30H He3aBHCHMO OT KOJieSaHHH BHeniHHX 
ycnoBHH b 3to BpeMH. HaM He yaanocb 
BbIHBHTb H BHHHHHH nOrOflHbIX yCJIOBHH 

hiohh Ha OIIP hhhhhok, nonroTOBKa k ana- 
nay3e kotophx npnxonHTCH b ochobhom 
Ha 3tot nepnon. TaKyio CBH3b mm nbnaJiHCb 
ycTaHOBHTb KaK npH noneKanHOM Hapa- 
nmBaHHH cyMMbi TeMnepaTyp h oca^KOB 

PHC. 3. 3aBHCHMOCTb KpHTH^eCKOH flJIHHbl flHH 
faac, mhh) ot cyMMbi cpeflHecyTaqHbix TeMnepa¬ 
Typ HIOHH (°). 

1 — JIH^HHKHJ 2 — HHM(fcbI. 

Fig. 3. Dependence of critical day time duration 
(h, min) upon the sum of mean dairy temperature 
in June (°). 



300 . 350 WO 
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k hiohbckhm noica3aTejiHM, TaK h no o6oco6neHHbiM flaHHbiM 3a Hiojib. Bee sto yKa3bi- 
BaeT Ha to, mo H3MeHeHHe $OTonepHOOTqecKOH qyBCTBHTenbHOCTH jihiihhok h hhm(J) 
non fleHCTBHeM noronHbix ycnoBHH npoHcxonm, rnaBHbiM o6pa30M, b nepnon npo- 
xoxcfleHHH hmh ronoflHOH cTaflHH pa 3 BHTHH. Y jih^hhok 3to BbipaxceHO HanSonee 
OT^eTJIHBO H3-3a 3Ha*IHTeJIbHOrO pa3pbIBa MOKny KpHTH^ieCKOH flaTOH H nepHOflOM, 
noroflHbie ycnoBHH Kdoporo 0Ka3biBai0T HanGoJibrnee bjihhhhc Ha cpoKH ee HacTyn- 
jieHHH. HiepaHHOHHbie pacneTbi noKa3bmaiOT na>Ke yBejinqeHHe TecHOTbi cbh3h kphth- 
qecKOH .naTbi h KpHTH^ecKOH fljiHHbi flHH c rHrpOTepMHtiecKHMH HHfleKcaMH no Mepe 
npnpameHHH k cyMMe hx HioHbCKHx noKa3aiejieH eooTBeTCTByiomHx 3Ha*ieHHH 3a 3-io 
h 2-jo neicanBi Man. Y hhm$ TaKoe npnpameHHe, HanpoTHB, Be.neT k HeKOTopoMy ocna6- 
JieHHK) TeCHOTbl aHaJIH3HpyeMOH CBH3H. 

fleTepMHHanHH jih^hho^ihoh h HHM^aJibHOH nwanay3 3aKaH*iHBaJiacb 3HaHHTenbHo 
paHbrne, ecjiH Ha^iano JieTa GbiJio npoxnanHbiM h conpoBOxcnanocb BbinaneHHeM 6ojh>- 
rnoro KOJiHqecTBa ocanKOB. IIonroTOBKa k nnanay3e 3aTHrHBanacb nocjie yMepeHHO 
Tenjioro Havana JieTa npH MHHHManbHOM KOJinyecTBe BbinanaiomHx b sto BpeMH 
OCanKOB. CBH3b Mexcny KpHTH^eCKOH naTOH H KOJIHqeCTBOM OCanKOB BbipaXCaeTCH 
OTpHnaTejibHOH aiccnoHeHTOH. Bonee cnoxcHan $opMa cbh3h ycTaHOBJieHa nun 3aBHCH- 
mocth KpHTH^iecKOH naTbi ot TeMnepaTypbi. YBejiHqeHHe cyMMbi cpenHecyTomibix tcm- 
nepaTyp B03nyxa b hiohc c 310 no 360-375° conpoBOKnaeTcn CMemeHHeM KpHTH*iecKOH 
naTbi Ha 6onee no3nHHH nepnon, ho npH naJibHenuieM yBenHqeHHH TeMnepaTypbi (b Ha- 
ihhx ycnoBHHx no 430°) HaGnionaeTCH oGpaTHbin nponecc. 3aBHCHM0CTb BejinqHHbi 
T so ot TeMnepaTypbi cooTBeTCTByioinHM o6pa30M npenoMjiHeTCH h b xapaKTepe cbh3h 
Mexcny TeMnepaTypon h kphthhcckoh nJiHHOH nHH (pnc. 3). YBejiHqeHHe TeMnepaTypbi 
conpoBoxcnaeTcn CHa^ana naneHHeM BejiHyHHbi HH 50 , a 3aTeM ee poctom. 

Bee nepe^HCJieHHbie cbh3h nocTaTO^Ho xoporno BbipaxcaioTCH aHauHTH^ecKH: 


Y, = EXP (3.62 -0.007XJ; 

R = 0.56 ± 0.23, p = 0.005 

( 1 ) 

Y = -403.92 + 1.85X 2 - 0.002X 2 ; 

R = 0.75 ± 0.02, p = 0.001 

( 2 ) 

Y 2 = EXP (3.734 - O.OO 76 X 3 ); 

R = 0.86 ± 0.02, p = 0.000 

(3) 

Y 2 = -586.39 + 3.401X, - 0.0046X;; 

R = 0.84 ±0.02, p = 0.000 

(4) 

Y 3 = 38.69 - 0.095X 2 + 0.000 IX 2 ; 

R = 0.76 ± 0.02, p = 0.001 

(5) 

Y 4 = 26.35 - 0.049X 4 + 0.00007X 2 ; 

R = 0.65 ± 0.05, p = 0.004, 

( 6 ) 


rne Y x - KpHTH^ecKan naTa nmepMHHaijHH nHanay3bi jih^hhok, Y 2 - to me nJifl hhm(J), 

Y 3 , Y 4 - KpHTHiieCKan nJIHHa nHH npH nOTepMHHaiJHH JIH*IHHO*IHOH H HHM(J)aJIbHOH 
nHanay3bi, - cyMMa ocanKOB 3a 3-io neicany Man h HioHb, X 2 - cyMMa cpenHecyTo*i- 
hmx TeMnepaTyp B03nyxa 3a 3-io neicany Man h HioHb, X 3 - cyMMa ocanKOB b hiohc, 
X 4 - cyMMa cpenHecyTo^Hbix TeMnepaTyp hiohh, R - kos^huhcht noTepMHHanHH, 
p - BepomHocTb pacxoxcneHHH Ha6jiionaeMbix h pacmTHbix 3HaneHHH. 

CyMMapHoe bjihhhhc TeMnepaTypbi h ocanKOB Ha KpHTH^ecKyio naTy BbipaxcaeTcn 
cnenyioinHMH ypaBHeHHHMH (o6o3Ha*ieHHH Te me, mo h nJifl ypaBHeHHH 1-6): 

Y 1 = -222.52 - 0.07XJ + 1.107X 2 - 0.0012X 2 ; 4 R = 0.87 ± 0.02, p = 0.000 (7) 

Y 2 = 58.60 - O.686X3 + 0.0037X 2 - 0.00004X 2 ; R = 0.90 ± 0.02, p = 0.000 (8) 

3to bjihhhhc oueHHBaeTCH no Benmmie Kos^HuneHTa neTepMHHanHH b 0.87 ± 0.02 
y JIHHHHOK H 0.90 ± 0.02 - y HHM(}). KoS^^HIJHeHT KOppeJIHHHH Mexcny Ha^JIIOnaeMblMH 
H paC^eTHblMH 3HaHCHHHMH paBeH COOTBeTCTBeHHO 0.93 H 0.95. CTOJIb TeCHaH 3aBHCH- 
MOCTb naeT ocHOBaHHe Hcnonb30BaTb ypaBHeHHH 7 h 8 b peTpocneKTHBHOM aHanH3e 
nponeccoB, npoTeKaioinHx b HccjienyeMOH nonyjinijHH TaexcHoro KJiema b npenmecT- 

Byioiime ronw. 
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OBCyamEHHE 


B HacTonmee BpeMH HaKonneHbi 3HanHTeJibHbie naHHbie o (froTonepHonmiecKOH 
peryjiHUHH nnanay3bi HJieHHCTOHorHx (ropbiniHH, Tbimemco, 1969; HaHHjieBCKHH, 1972; 
Bojikobhh h np., 1991; Bunning, 1969; Marlies, 1990, h np-)- H3BecTH0, hto nponHOCTb 
OIIP b SHa^HTeubHOH CTeneHH 3aBHCHT ot TeMnepaiypbi h npyrnx KjiHMaTHnecKHx 
noKa3aTeneH. OTjiHHHTenbHOH qepTOH OIIP HKConoBbix Knemen hbjihctch Gojibrnan 
npOTHXCeHHOCTb y HHX HyBCTBHTeJIbHOH CTa^HH K H3MeHeHHHM EJIHHbl flHH (BeJ103ep0B, 

1968, 1981, 1985). BocnpuHTue (fcoTonepHonunecKOH HH<})opMauHH nponcxonHT y ronon- 
hhx Kjiemen b TeneHHe Bcero nepnona hx cymecTBOBaHHH, a y CbiTbix - Ha npoTnxce- 
hhh Bcero nepnona nonsnacHOCTH h yipa^HBaeicn TOJibKO npn nepexone k HHHbKe. 
BMecTe c TeM ocraeTcn bo MHoroM HencHbiM Bonpoc o nyBCTBHTejibHbix cTannax pa3- 
BHTHH JIHqHHOK H HHM(j) HKCOflOBblX KJiemeH, CnOCOSHbIX pearHpOBaTb H3MeHeHHeM 
HOpMbI OIIP B OTBeT Ha H3MeHeHHe nOrOflHblX yCJIOBHH. 

B o^hoh H3 HeMHornx pa6oT, 3aiparHBaiomHx naHHyio npoSneMy (Ba6eHKO, Py- 
6HHa, 1968), npennonaraeTcn, hto BHeuiHHe ycJiOBHH 0Ka3bmai0T HanSonee CHjibHoe 
BJiHHHHe Ha cpoKH 6e3nHanay3Horo pa3BHTHH KJiemeH b nepnon nonroTOBKH CbiTbix 
oco6en k nepexony H3 CTannn nonBH)KHOCTH b CTanHio npeBpameHHH. KaneHnapHO 
3tot nepnon (b ycjiOBHHx KeMqyrcKoro CTauHOHapa) npnxonHTCH KaK rim jihhhhok, 
TaK h rjih. hhm(J) Ha BTopyio neKany hiojih. Harnn pe3ynbTaTbi nonTBepxcnaioT npenno- 
JlOXCeHHe O 3HaHHTeJIbHOH H3MCHHHB0CTH HOpMbI OIIP IlOR BJIHHHHeM BHeiHHHX yCJlO- 
bhh, ho BCTynaiOT b npoTHBope*me KaK c yKa3aHHbiMH cpoKaMH, TaK h c npencraBJie- 
hhhmh o caMOH cnocoSHOCTH CbiTbix oco6en pearnpoBaTb hmchho b stot nepnon KaKHM- 
jih6o 3aMeTHbiM oTKjiOHeHneM hx (JjoTonepHonHnecKOH nyBCTBHTenbHOCTH. TaKoe 
B03^eHCTBHe, KaK noKa3biBaioT HaniH naHHbie, ocymecTBJineTCH 3HanHTejibHO paHbiue 
h npHxo^HTCH Ha KOHeu BecHbi-Ha^aJio Jieia, 3 aTparHBan npeHMymecTBeHHO nyBCTBH- 
TejibHOCTb rononHbix ocoSeii. OneBHnHO, HH^opMaimn o noro^Hbix ycnoBHnx HaKan- 
HHBaeTCH TaK ace nocTeneHHO, KaK h o ce30HH0M xone npononxcHTejibHOCTH ehh. 
KyMyjiHTHBHoe npoHBJieHHe TaKOH HHijjopMauHH nocTeneHHO B03pacTaeT no Mepe 
npHSjiHxceHHH cpoKOB nHTaHHH KJiemeii k KpHTHqecKOH naTe h ocnaSeBaeT nocne ee 
npoxoxcEeHHH. Bee 6e3 HCKjnoneHHH jihhhhkh h aSconioTHoe GoJibiiiHHCTBO hhm$, 
HanHTaBiiiHxcH b Hanane ce30Ha, pa3BHBaioTC5i 6e3 nHanay3bi He3aBHCHM0 ot KoneGa- 
hhh BHeniHHx ycJiOBHH, cnenyfl reHeTHqecKOH nporpaMMe no CHHTbraaHHio h peaJiH3a- 
ijhh (j)OTonepHo,mraecKOH HHijjopMauHH, nonyqeHHOH b xone npenmecTByiomero pa3- 
bhthh. CoKpameHHe nJJHHbi nnn HHXce noporoBbix 3HaneHHH bo btopoh nonoBHHe 
ce30Ha BeneT k 6e3ycJiOBHOH nnanay3e KJiemeH, HanHTaBuiHxcn b 3to BpeMH. TaKHM 
o6pa30M, KaK 6e3nHanay3Hoe pa3BHTne Knemen, HanHTaBinHxcn b HanaJie ce30Ha, 
TaK h o6n3aTejibHaH ,mianay3a Knemen, HanKTaBinnxcn b ero KOHije, He 3 aBHCHT ot 
KOJieSaHHH TeMnepaTypw h flpyrnx KjiHMaTHqecKHx noKa3aTeneH b yKa3aHHbie OTpe3- 
kh ce30Ha h npoTeKaioT b cootbctctbhh c HacJieECTBeHHOH hopmoh OIIP rim rsuhoR 
paebi Knemen. MonH^HKaunn OIIP jih^hhok h hhmiJ) noro^HbiMH ycnoBHHMH ocymecT- 
BJineTCH npeHMymecTBeHHO b Hanane ce30Ha - b nepnon MaccoBOH aKTHBHOCTH ronon- 
hmx oco6en, ho npoHBjineTCH Ha CbiTbix jiHHHHKax h HHM$ax, nHTaiomHxcH b cpoKH, 
6nH3KHe k KpHTHnecKHM. IIoBbiiiieHHe cyMMbi TeMnepaTyp hiohh c 310 no 360-375° 
paBHOCHJibHO coKpameHHio nJ^Hbi nHH Ha 35 h 15 mhh h yBeJinqeHHio kphthhcckoh 
naTbi Ha 12 h 18 cyT, t. e. ne m Bbiine TeMnepaTypa b yKa3aHHbix npenenax, TeM no3xce 
Kjieimi yxon^T b nHanay3y. flaJibHeiiiiiee noBbiineHHe cyMMbi TeMnepaTyp no 430°, 
HanpoTHB, conpoBOxcnaeTcn CHHxceHHeM (JjoTonepHonHnecKoro nopora (6onee paHHHH 
yxon Knemen b nnanay3y). yKa3aHHan 3aBHCHM0CTb HaSmonanacb y mhothx BHnoB 
qjieHHCTOHorHx, ho rim TaexcHoro Kjiema noKa3aHa HaMH BnepBbie. 

3HaneHHe TeMnepaTypw btopoh nonoBHHbi neTa b (JjopMHpoBaHHH nHanay3Hpyio- 
mero 3anaca nneHHCTOHorHx c nJiHHHonHeBHbiM TnnoM OIIP nocTaTOHHO xopoino 
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H3BecTH0 no MaTepnanaM MHoro^ncjieHHbix noneBbix 3KcnepHMeHTOB (HaHHjieBCKHH, 
1961). Harnn aaHHbie noflTBepxc^aioT (Ha npHMepe jiihihhok h hhm$ I. persulcatus) cjio- 
XCHBIHH6CH npeflCTaBJieHHH o tom, mo HiojitcKaH TeMnepaTypa topmo3ht peaKTHBannio 
ocoGeii, BnaflaiomHx b flHanay3y, ho He yqacTByeT b MO^H$HKanHH hx OIIP, KaK npeji- 
nonaraJiH EaGemco h PyGnHa (1968). OjjHaKO 6onee fleTaJibHbin aHaJiH3 (}>aKTHqecKoro 
MaTepnana h mcto^hk, Ha kotophx CTponnocb nocne^Hee npeOTOJioxceHne, yKa3breaeT 
b GojitmeH CTeneHH Ha npaBOMepHOdb H3Jio)KeHHbix Bbirne npejiCTaBJieHHH h Bbrno^OB. 
KpoMe Toro, KaK moxcho cyjiHTb no coofimeHHio HayMOBa (1975), h caMH aBTopbi ijhth- 
poBaHHOH paGoTbi HecKOJibKo no3)Ke CKJioHHbi 6biJiH paccMaTpnBaTb noroflHbie ycnoBHH 
KOHna BecHbi-Havana JieTa BeaymHM (fcaKTopoM MojUKjjHKaijHH OIIP jih^ihhok h hhm$ 
TaexcHoro KJiema. 
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A RATIO OF LIGHT AND GYGROTHERMIC FACTORS IN THE DETERMINATION 
OF THE MORPHOGENETIC DIAPAUSE OF LARVAE AND NYMPHS 
IXODES PERSULCATUS (IXODIDAE) IN THE NORTH-WEST SPUR OF ORIENTAL SAYAN 

Yu. S. Korotkov, G. S. Kislenko 
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SUMMARY 

In the taiga of the region in question at the latitude 56 °N the photoperiod regimens of 25 June 
and 21 July determine 50 % diapause in engorged larvae and nymphs of Ixodes persulcatus. The durations 
of the day time on these dates are 17 h 34 min and 16 h 45 min respectively. Seasonal fluctuations of tem¬ 
perature and precipitation in May-June are the main reasons for the modification of the critical photo¬ 
period. ' In some years the critical dates for larvae and! nymphs vary under these factors within the limits 
11-28 July and 19 June-6 July respectively. The critical durations of the day time for these date limits 
are 16 h 20 min-17 h 12 min and 17 h 23 min-17 h 37 min respectively. 



